Serial No. 10/678,184 Atty. Docket No. 262/016 DIV 

Amendment dated September 14, 2004 Reply to Office action of June 14. 2004 

REMARKS 

Claims 32-56 are pending in the subject application. Claims 32, 45 and 51 are 
independent. By the instant amendment, independent claims 32 and 51 are amended to more 
particularly recite the subject matter of the present invention. No new matter is presented by 
this amendment as support for the amendments presented herein may be found in the 
specification and drawing figures, as originally filed, viz., paragraphs [0065]-[0066] and 
FIG. 8H and paragraph [0085] and FIG. 10G, respectively. Additional support for the instant 
amendments may be found in paragraph [0084] and FIGS. 7H and 9G, for example. The title 
of the invention is amended and the Abstract is replaced with a new Abstract to maintain 
consistency with the subject matter recited in the claims. The specification is amended to 
maintain consistency with the amended claim language. 

Applicants appreciate the Examiner's acknowledgement of applicants' claim for 
foreign priority and receipt of a certified copy of the priority document in connection with the 
parent application, Serial No. 10/134,748. 

Applicants appreciate the Examiner's acceptance of the drawings filed on October 6, 

2003. 

Claims 32-56 are presented to the Examiner for further prosecution on the merits. 
A. Introduction 

In the outstanding Office action, the Examiner rejected claims 32-40, 42-48, 50-54 
and 56 under 35 U.S.C. § 102(b) as being anticipated by Applicant Admitted Prior Art 
(AAPA) and rejected claims 41, 49 and 55 under 35 U.S.C. § 103(a) as being unpatentable 
over the AAPA as applied to claims 32-40, 42-48, 50-54 and 56 above in further view of 
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Wolf and Tauber, Silicon Processing for the VLSI Era Volume 1 : Process Technology ("the 
Wolf reference"). 

B. Asserted Anticipation Rejection of Claims 32-40, 42-48, 50-54 and 56 

In the outstanding Office action, the Examiner rejected claims 32-40, 42-48, 50-54 

and 56 under 35 U.S.C. § 102(b) as being anticipated by the AAPA. 
Independent Claim 32 

Applicants respectfully submit that the subject invention, as presently claimed in 
independent claim 32, is patentably distinct from the disclosure of the AAPA. Specifically, 
the AAPA fails to disclose or suggest "a bit line metal film formed directly on the bit line 
barrier metal and the inter-layer insulation film," as presently recited in claim 32. 

In the AAPA, as shown in FIGS. 4F and 5F, for example, a bit line contact hole 35 is 
formed in an inter-layer insulation film 34. A plug formed of a barrier metal 36 and a metal 
film 37 fill the bit line contact hole 35. A bit line barrier metal 39 is formed on the barrier 
metal 36, the metal film 37, and the inter-layer insulation film 34. A bit line metal film 40 is 
then formed on the bit line barrier metal 39. Thus, in the AAPA, the bit line metal film 40 is 
formed exclusively on the bit line barrier metal 39 and does not contact the inter-layer 
insulation film 34. 

On the contrary, in the present invention as shown in FIG. 8H, for example, a bit line 
contact hole 55 is formed in an inter-layer insulation film 54. A plug formed of a plug barrier 
metal 56 and a plug metal film 57 fills a portion of the bit line contact hole 55. A bit line 
barrier metal 59 is formed on the plug metal film 57 within the bit line contact hole 55. A bit 
line metal film 60 is then formed on the bit line barrier metal 59, the plug barrier metal 56, 
and the inter-layer insulation film 54. Thus, in the present invention as presently recited in 
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claim 32, the bit line metal film 40 is formed directly on the bit line barrier metal 59 and the 

inter-layer insulation film 54. Resultantly, the bit line metal film 40 contacts both the bit line 

barrier metal 59 and the inter-layer insulation film 54. 

By the instant amendment, claim 32 is amended to clarify that the bit line metal film 

40 is formed directly on the bit line barrier metal and the inter-layer insulation film 34, as 

opposed to the AAPA, which exclusively forms the bit line metal film 40 on the bit line 

barrier metal 39. 

In view of the above distinction between the subject invention as presently claimed in 
claim 32 and the AAPA, independent claim 32 is believed to be in condition for allowance, 
and a notice to such effect is respectfully requested. 

Further, because claims 33-44 depend, either directly or indirectly, from claim 32, 
claims 33-44 are believed to be similarly allowable as depending from an allowable base 
claim. 

Accordingly, reconsideration and withdrawal of the rejections of claims 32-40 and 42- 
44 are respectfully requested. 
Independent Claim 45 

Applicants respectfully submit that the subject invention, as presently claimed in 
independent claim 45, is patentably distinct from the disclosure of the AAPA. Specifically, 
the AAPA fails to disclose or suggest "a plug partially filling the contact hole and a bit line 
barrier metal defined on the plug and filling the rest of the contact hole," as presently recited 
in claim 45. 

In the outstanding Office action, with reference to claim 45, the Examiner stated: 
"AAPA discloses a plug barrier metal 36 formed in the contact hole; and a plug metal film 37 
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formed on the plug barrier metal and partially filling the contact hole (Figure 4C)." Office 

action of June 14, 2004, at p. 2. Applicants respectfully disagree with the Examiner's 

characterization of the teachings of the AAPA. Specifically, applicants respectfully submit 

that the AAPA fails to disclose or suggest "a plug partially filling the contact hole and a bit 

line barrier metal defined on the plug and filling the rest of the contact hole," as recited in 

claim 45. 

In the AAPA, as shown in FIG. 4C, for example, a plug formed of a barrier metal 36 
and a metal film 37 completely, not partially, fills the bit line contact hole 35 in the inter- 
layer insulation film 34. Further, a bit line barrier metal 39 is formed on the plug barrier 
metal 36, the metal film 37, and the inter-layer insulation film 34. The bit line barrier metal 
39 is not "defined on the plug and filling the rest of the contact hole," as recited in claim 45. 
Thus, in the AAPA, the bit line barrier metal 39 is not formed within the bit line contact hole 
35 to fill the bit line contact hole 35, as in the present invention. 

On the contrary, in the present invention as shown in FIGS. 7H and 8H, for example, 
a plug formed of a plug barrier metal 56 and a plug metal film 57 fill a portion of the bit line 
contact hole 55 in the inter-layer insulation film 54. A bit line barrier metal 59 is formed on 
the plug metal film 57 within the bit line contact hole 55 to fill the bit line contact hole 55. 
Thus, in the present invention as presently recited in claim 45, the bit line plug 58 partially 
fills the bit line contact hole 55 and the bit line barrier metal 59 fills the rest of the contact 
hole 55. 

In view of the above distinction between the subject invention as recited in claim 45 
and the AAPA, independent claim 45 is believed to be in condition for allowance, and a 
notice to such effect is respectfully requested. 
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Further, because claims 46-48 and 50 depend, either directly or indirectly, from 
claim 45, claims 46-48 and 50 are believed to be similarly allowable as depending from an 
allowable base claim. 

Accordingly, reconsideration and withdrawal of the rejections of claims 45-48 and 50 
are respectfully requested. 

Independent Claim 51 

Applicants respectfully submit that the subject invention, as presently claimed in 
independent claim 51, is patentably distinct from the disclosure of the AAPA. Specifically, 
the AAPA fails to disclose or suggest "a bit line metal film of a bit line formed directly on the 
bit line barrier metal and the inter-layer insulation film," as presently recited in claim 51. 

As discussed above, the AAPA shows in FIG. 5F, for example, a bit line metal film 
40 formed exclusively on a bit line barrier metal 39. Thus, in the AAPA, the bit line metal 
film 40 is not formed directly on the inter-layer insulation film 34. 

On the contrary, in the present invention as shown in FIG. 10G, for example, a bit line 
metal film 80 is formed directly on a bit line barrier metal 79 and an inter-layer insulation 



By the instant amendment, claim 54 is amended to clarify that the bit line metal film 
80 is formed directly on the inter-layer insulation film 74, as opposed to the AAPA, which 
forms the bit line metal film 40 exclusively on the bit line barrier metal 39. 

In view of the above distinction between the subject invention as presently claimed in 
claim 51 and the AAPA, independent claim 51 is believed to be in condition for allowance, 
and a notice to such effect is respectfully requested. 



film 74. 
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Further, because claims 52-54 and 56 depend, either directly or indirectly, from 
claim 51, claims 52-54 and 56 are believed to be similarly allowable as depending from an 
allowable base claim. 

Accordingly, reconsideration and withdrawal of the rejections of claims 52-54 and 56 
are respectfully requested. 

C. Asserted Obviousness Rejection of Claims 4L 49 and 55 

In the outstanding Office action, the Examiner rejected claims 41, 49 and 55 under 35 
U.S.C. § 103(a) as being unpatentable over the AAPA as applied above in further view of the 
Wolf reference. 

Claims 41, 49 and 55 are each dependent claims depending from independent 
claims 32, 45 and 51, respectively. As independent claims 32, 45 and 51 are believed to be 
allowable, claims 41, 49 and 55 are believed to be similarly allowable as depending from an 
allowable base claim. 

Accordingly, reconsideration and withdrawal of the rejections of claims 41, 49 and 55 
are respectfully requested. 

D. Conclusion 

Since the cited prior art neither anticipates nor renders obvious the subject invention 
as presently claimed, applicants respectfully submit that claims 32-56 are now in condition 
for allowance, and a notice to that effect is respectfully requested. 

If the Examiner believes that additional discussions or information might advance the 
prosecution of the instant application, the Examiner is invited to contact the undersigned at 
the telephone number listed below to expedite resolution of any outstanding issues. 
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In view of the foregoing amendments and remarks, reconsideration of this application 



is earnestly solicited, and an early and favorable further action upon all the claims is hereby 



requested. 

Respectfully submitted, 

Date: September 14, 2004 



Eugene M. Lee, Reg. No. 32,039 



LEE&STERBA, P.C. 

1101 Wilson Boulevard, Suite 2000 
Arlington, VA 22209 
703.525.0978 TEL 
703.525.4265 FAX 



PETITION and 
DEPOSIT ACCOUNT CHARGE AUTHORIZATION 



This document and any concurrently filed papers are believed to be timely. Should any extension of the term be 
required, applicant hereby petitions the Director for such extension and requests that any applicable petition fee 
be charged to Deposit Account No. 50-1645 . 

If fee payment is enclosed, this amount is believed to be correct However, the Director is hereby authorized to 
charge any deficiency or credit any overpayment to Deposit Account No. 50-1645 . 



Any additional fee(s) necessary to effect the proper and timely filing of the accompanying-papers may also be 
charged to Deposit Account No. 50-1645 . 
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